Modeling trophoblast differentiation using equine chorionic girdle vesicles.
The chorionic girdle of the equine conceptus is comprised of specialized trophoblast cells which, at day 36-38 of equine pregnancy, gain an invasive phenotype and invade the endometrium to form endometrial cups. Studies of equine endometrial cups remain difficult to perform because of the invasive techniques required to obtain cup tissue and because sampling requires termination of the pregnancy. In this study we developed a system to model trophoblast differentiation and trophoblast-immune interactions in vitro and in vivo. We utilized a method of culturing chorionic girdle pieces in serum-free medium to promote spontaneous formation of vesicle structures enriched for terminally differentiated binucleate cells that secreted equine chorionic gonadotrophin (eCG). Immunohistochemical staining and scanning electron microscopy showed that the cells of the vesicles closely resembled the outer layers of chorionic girdle immediately prior to invasion. Chorionic girdle vesicles were harvested after 72h in culture and ectopically transplanted via injection into the vulvar mucosa of recipient mares. At 7, 14, 21 and 28days after transplantation, biopsies of the injection sites were obtained. Immunohistochemical labeling of cryostat sections of the biopsies with a panel of monoclonal antibodies to horse trophoblast molecules demonstrated survival, differentiation, and presence of trophoblast cells for at least 21days. Serial sections of the biopsies labeled with antibodies to the equine lymphocyte surface markers CD4 and CD8, together with lymphocyte microcytotoxicity assays, revealed that the recipients mounted both cellular and humoral antibody immune responses to the transplanted trophoblast cells. This new method for culturing equine chorionic girdle trophoblast cells, and for transplanting trophoblast vesicles to ectopic sites, should allow identification of key aspects of trophoblast differentiation and the interactions that occur between invasive trophoblast and the maternal immune system.